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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following document: 

D1: US-A-5 535 994 (SAFREED JR CARL K) 16 July 1996 (1996-07-16) 
cited in the application 

2. The document D1 is regarded as being the closest prior art to the subject-matter 
of claim 1 , and discloses (see Fig. 1 and description col 1 , line 58 to col 3, line 
33): An airspring comprising a flexible cylindrical sleeve (15) secured at opposing 
retainers (21,36), one of the retainers (21) having a bumper-contact surface (27) 
within the sleeve, for axial movement into the sleeve, for contact with the other 
retainer, and for absorbing and transmitting forces generated from such contact. 

3. The subject-matter of claim 1 therefore differs from the airspring of D1 in that the 
bumper-contact surface of the present application is integrally formed in the 
retainer. 

The bumper of D1 is not fomned as an integral part of the retainer, but is made of 
a different material and is secured to the surface of the retainer. 

Claim 1 claims an airspring with a bumper integrally formed of the same material 
as the retainer, seeking to improve the reduced weight of an airspring further than 
that known in the prior art and to reduce the cost of production. This object is 
achieved with the features of independent claim 1 . 

4. Since the combination of features contained in the independent claim is neither 
known from nor rendered obvious by the cited prior art, the subject-matter of 
claim 1 meets the requirements of Article 33 (2) and (3) PCT. 

5. Claims 2-9 are dependent on claim 1 , thus also meeting the requirements of Art. 
33(2) and 33(3) of PCT. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/US99/10422 
EXAMINATION REPORT - SEPARATE SHEET 



7. The industrial applicability of claims 1-9 is apparent and thereby satisfies Art. 
33(4). 

Re Item VII 

Certain defects in the international application 

1 . Although claim 1 is drafted In the two-part form the features "having a bumper- 
contact surface within the sleeve for axial movement into the sleeve, for contact 
with the other retainer, and for absorbing and transmitting forces generated from 
such contact" are incorrectly placed in the characterising portion, as they are 
disclosed in document D1 in combination with the features placed in the preamble 
(Rule 6.3(b) PCT). 



Fonn POT/Separate SheeV409 (Sheet 2) (EPO-April 1997) 



08-08-2000 ^ 1^ US 00991 0422^^ 

end of the sleeve being to one of the retainers, and the opposing end of the sleeve being secured to 
other retainer. One of the retainers has an integral bumper-contact surfiice which, when the 
air^ring is assembled, extends into the sleeve for axial movement The bumper-contact surfece of 
the retainer also extends into the sleeve for making contact with the other retainer, and for 
S absorbing and transmitting forces generated fiom such contact 

The disclosed retains diat has an int^al bimiper-contact sur&ce is also comprised of 
support ribs. The support libs may be a series of concentric ribs. The support ribs may also be 
radially extending ribs. 

The disclosed retainer that has an integral bumper-contact sur&ce may be defined by a first 
10 axially outer sur&ce diat extends into the airspiing sleeve and a second axially outer surface that 
extends into the airspring sleeve. The axially outermost of the two sur&ces is the bumper-contact 
surfece and the axial difference between the two surfaces being greater than zero to separate the 
two surfeces by a dimension b. 

The disclosed retainer that has an integral bumper-contact surfece has an axial height H as 
15 measured from the axially outer most sur&ce to the axially innermost surface. The surface- 
separation dimension b may be expressed as a ratio of the retainer hei^ and may be from 20% to 
80% of the retainer hei^t H. 

The airspring may frirther comprise a piston and the flexible sleeve may have a bead ring at 
one end. The bead ring may be secured between the retainer having an int^al bumper-contact 
20 surface and the piston. 

The retainer having an int^al bumper-contact sur&ce is formed from a thermoplastic 
material having a tensile strength in the range of 1965 to 3165 kg/cm^ (28,000 to 45,000 psi), and 
a flex strength in the range of 2810 to 4220 kg/cm^ (40,000 to 60,000 psi). 

The retainer is preferably formed from a material selected from the following group: 
25 fiberglass reinforced nylon, long fiber reinforced thermoplastic, and short fiber reinforced 
thermoplastic. 

Brief Description of Drawings 

The invention will be described by way of example and with reference to the 
accompanying drawings in which: 
30 FIG. 1 is a cross-sectional view of an airspring; 

FIG. 2 is a cross-sectional view of the airspring piston and lower retainer; 

HG. 3 is a cross-sectional view of the retainer; 

FIG. 4 is a view of the top surfrice of the retainer, and 

FIGS. 5 and 6 are embodiments of the ret^ner. 
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by a series of radially extending ribs 48 (see Fig 4). The ribs 48 connecting the concentric outer 
44 and intermediate 40 ribs may be termed as extensions of the ribs 42 coimecting the cratral rib 
34 and the intermediate rib 40. The ribs 48 continue to the outer surface 50 of the retainer 26, 
linking the bead retention flange 46 to the outer sur&ce 50 of the retainer. The radially 
5 extending ribs 42, 48 provide stmctural support and strength to the retainer 26. The circular ribs 
34^40,44 and the radially extending ribs 42,48 allow the forces absorbed by the retainer 26 to be 
transferred through the retainer 26 to the piston and the rest of the airspring as well as the 
stmcture upon which the airspring is mounted. 

The retainer 26 has a surface 52 which extends into the chamb^ 20 created by the 

10 secured sleeve 14. The surface 52, also known as the bimiper-contact sur&ce, may be flush with 
the main surface 50 of the retdner 26, as illustrated in EEG. 5, or it may be separated from the 
surface 50 by a dimension equal to b, see FIGS. 3 and 6. The sur&ce separation dimension b 
may 2l1so be defined as relative to the total axial height H of the retainer 26. The surface 
separation between the bumper contact surface 52 and the main retainer surface 50 may be 

15 considered to be an axial extension of the concentric rib 40. The radially extending ribs 42 will 
also extend the fiill depth of the retainer when the dimension b is greater than zero. 

The retainer height H is measured from the axially outermost sur£ice, which is the 
bumper-contact sur&ce 52, to the axially innermost point of the ret^ner. All of the illustrated 
retainers are shown having an axially innermost point all corresponding to the same plane; 

20 however, if any of the concentric or radially extending ribs of the retainer extend beyond any of 
the other ribs, the height of the retainer is measured from that portion of the retainer which has 
the greatest axial length. The dimension b, when expressed relative to the retainer hdght H, 
may range from zero to approximately eighty percent (0-80%) of H. In FIG. 3, the surface 
separation distance b is approximately 25% of the retainer height H. In FIG. 6, the distance b is 

25 approximately one-half the retainer height H. For all of the illustrated embodiments of the 
retainer 26, the central portion 54 of the bumper-contact surface 52 is eliminated to reduce the 
weight of the retainer 26 and to maintain a uniform ring thickness to assist in molding the 
retainer 26. 

The retainer 26 is formed of a high strength thermoplastic. The tensile strength of the matOTal 
30 should be within the range of 1965 to 3 165 kg/cm^ (28,000 to 45,000 psi), have a flex strength in 
the range of 2810 to 4220 kg/cm^ (40,000 to 60,000 psi), and notched izod strength of 0. 117 - 
0.703 N-m/mm (2.0 to 12.0 fl-lb/in). Materials that meet these required characteristics include, 
but are not limited to, fiberglass reinforced nylon, long fiber reinforced thermoplastic, 
commercially available as CELSTRAN, and short fiber ; 
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CLAIMS 

What is daimed is: 



1. An airspring (10) comprising a flexible cylindrical sleeve (14) secured at opposing ends, 
5 and first and second retainers (12. 26), the sleeve being secured at a first end to one of the retainers 

(12 or 26), and at the oppoang end to the other retainer (26 or 12), the airqmng (10) being 
characterized by: 

one of the retainers (26) having an integrally formed bumper-contact sur&ce (52) within the 
sleeve (14) for axial movement into the sleeve (14), for contact with the other retainer (12), and for 
10 absorbing and transmitting forces generated &om such contact 

2. An airspring (10) in accordance with claim 1 wherein the retainer (26) having an integral 
bumper-contact surfiice (52) is comprised of support ribs (34, 40, 42, 44, 48). 

15 3. An airspring (10) in accordance with daim 2 wherdn the support ribs are substantially 
radially extending (42, 48). 

4. An airspring (10) in accordance with claim 2 wherein the support ribs are a series of 
concentrically disposed ribs (34, 40, 44). 

20 

5. An airspring (10) in accordance with claim 1 wherdn the retainer (26) having an integral 
bumper-contact surfece (52) is defined by a first axially outer surfece (52) which extends into the 
airspring sleeve (14) and a second axially outer surfece (50) which extends into the airspring sleeve 
(14), the axially outermost of the two surfaces being the bumper-contact surface (52) and the axial 

25 difference between the two surfeces being greater than zero to separate the two surfeces by a 
dimension (b). 

6. An airspring (10) in accordance with claim 5 wherein the retainer (26) having an integral 
bumper-contact surfece (52) has an axial height (H) as measured fix>m the axially outer most 

30 sur&ce (52) to the axially innomost surfece, and the surfece-separatiDn dimension (b) is 20 to 80% 
of the retainer hdght (EQ. 

7. An airspring (10) in accordance with claim 1 wherein the airspring (10) fijrther comprises a 
piston (28) and the flexible sleeve (14) is comprised of a bead ring (24) at one end, tile bead ring 
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(24) being secured between the retainer (26) having an integral bump^-contact sur£ice (52) and the 
piston (28). 

8. An airspring (10) in accordance with claim 1 wherein the retainer (26) having an integral 
5 bumper-contact sur&ce (52) is formed from a thermoplastic material having a tensile strength in 

the range of 1965 to 3 165 kg/cm^ (28,000 to 45,000 psi), and a flex strength in the range of 2810 
to 4220 kg/cm^ (40,000 to 60,000 psi), 

9. An airspring (10) in accordance with claim 8 wherein the retainer (26) is formed Scorn a 
10 material selected from the following group: fiberglass reinforced nylon, long fiber reinforced 

thermoplastic, and short fiber reinforced thermoplastic. 
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D1 : US-A-5 535 994 (SAFBEED JR CABL K) 16 July 1996 (1996-07-16) 
cited in the application 

2 The document D1 is regarded as being .he closes, prior art .o ,he -b|e*matter 

. , • , Hi=Ho«.s fsee Flo 1 and desoripMon col 1 . line 58 .o col 3, line 
" i'rspinZ^Ing al'xible cylindrical sleeve ,15, secured a. opposing 
retainers (21 38) one of the retainers (21) having a bumper-contact surface (27) 
:rthe Sleeve, for axial movement into the sieeve, for o-'" ^^^^^^^^^ 
retainer, and for absorbing and transmitting forces generated from such contact. 

3 The subiect-matter of claim 1 therefore differs from the airspring of D1 in that the 
bumpe-ontao, surface of the present application is integrally formed ,n the 

retainer. 

The bumper of D1 is not fomied as an integral par, of the retainer, bu, is made of 
a different material and is secured to the surface of the retainer. 

riaim 1 claims an airspring with a bumper integrally formed of the same material 
afle re ir seeKIn: to improve the reduced weight of an airspring "r^er than 
tha, known in the prior art and to reduce the cos. of production. This object is 
achieved with .he fea.ures of independen. claim 1 . 
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claim 1 meets the requirements of Arficle 33 (2) and (3) PCT. 

5. Claims 2-9 are dependent on claim 1 , thus also meeting .he requirements of Art. 
33(2) and 33(3) of PCT. 
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1 *e J .iifl^ -w- ^ " 

two sutfeces by a dimension b. 

^ ftom d» »ddl, oa« most surfec. to the »daUy innennoa suiftce. The surftce- 

The retainer naving ^ lOfism 3165 ka/cm* (28.000 to 45,000 pa), and 

tnatetialhavingatensilestrengthintherangeofl965to3165kg/cin ^ . 

• u « «f 981 0 to 4220 kg/cm^ (40,000 to 60,000 pa). 

. La- se-eetea ... the .Ho^..^- 

thermoplastic. 

Brief Description of Drawings 

Tie i„venUon«U.b. described by^a, of «c»npl.««J™.hrefere.«eto.he 

accompanying drawings in which: 
30 FIG 1 is a cross-sectional view of an airspring; 

nG. 2 is a cross-sectional view of the airspring piston and lower retainer; 
HG. 3 is a cross-sectional view of the retainer, 
FIG 4 is a view of the top aiifece of the retainer, and 
FIGS. 5 and 6 are embodiments of the retainer. 
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a ^es of radially emending ribs 4S (sec Fig 4). The rib. 48 con^^ ■=^^^1 
:a^l.^a.e40ribs».,b.«™ed.se«ensio«oftb,ribs4^^^--I^ 

34 ^ *e i,«cnne<«a« rib 40. The ribs 48 co«i».e » *e suAc 50 "^^^^ 
„„ki„g *e bead rete^ion flange 46 .o *e ou» »«ftce 50 of 4. The n^y 

5 :llgribs42.48provides«uo«ra.supponands«„gU.«.*ere»in«26. Thec^c^"^ 
^rr»«.*eradiIlyex.endingribs4a.48a..owU,.fo.cesabs<^by*e,^^^ 

!L;..ed a^ugh *e reuU.. 26 «. *e plsu. and *e «s. of U„ ai^pri^ 

Structure upon which the airspring is mounted. 

tJ reuine. 26 has . surftce 52 »hich e««,ds h«o U.e chamber 20 by «^ 

,0 secured sleeve 14. The surfi»e 52. also know as *e bu«per^n..c. surftoe. n.y be fl^ v«* 
sur^ 50 of *e refiner 26. as in HG. 5. o. it „.y be separated fto. *e 

!^ 50 by a di^e^n e.^ ,„ b. see HGS. 3 a.^ 6. The surfice separaUo. drn.ens.. b 
C^^Jdeflnod as relative «>*.«*slsxi- heigh. H of .he retainer 26. ^s^ 

.pUon between .he b».per con... s„r^^. rrTr^I^ 1 « - 

15 considered to be «ia«ale«ensionoftteconcenmcr* 40. The radrally eaen 

alsoe«endAe.«lldep.hof4ere..in.rwh«.*edimensionbi,gre««U»n«ro. 

The retainer heigh. H is measur«l ftom ti» arilly o«.em«s. smftc^ v*.ch .s fl» 

^,er^rsur^52,..hea^..yinnemK>s.poin.of*ere..«r. 

are sho^ having a„ axially inne^^st ,oh« .« corres^ » ^ 
20 hoover ifanyoftheconcemric or radially extending ribs of fl^ret^nerexte^i beyo^^^ 
Toth. ribs, the heigh, of the trainer is .eas„r«. f^ porrion of *e r«.^^ 
^ ^ a^al lengtt. The din.e„^on b. when expressed rdariv. «, the -^^^ 
ilge liont ^ to ap^xintately eighty perce« (..80%) of R ^.^. ^^^ 
ae^ndis.»cebisapproxi™.ely25%of*ereUinerheigh.K InHO. '-^^J^ 
25 loxin^tely on^*e reuiner height H. For all of «.e illustr^ed en*^ of 
In. 26. L centra, portion 54 of the bu.nper.on.ao. surf.ce 52 is eli^ina^^ 
weigh, of the re.sh.er 26 and to n-int^n a unifb™ ring .Mcl^s to ass^^ 

:^i:^26isfbnnedof.highs«.nga.*emK^Usric. The ^nsUe s^engO. of «.e n^eria. 

,0 lM-v^«.r.ngeofl965«3:65^cn.W«.WX^^^^ 

the range Of2810«> 4220 kg/cm'(40.000 to 60.000 ps.^ and notched ™ds.r»>g*cf0n7 

* 03N-n.nn„(2.0to 12.0ft.lbr»). M.«ria.sth.t».«*e«",«i™'c^^ 
butarenotlimi.edto.fiberglassr«nfbrcednylo.^longfib.r«iafbrcedthern»pp 

commercially available as CELSTRAN. and shbrt fiber j 
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CLAIMS 



What is claimed is: 



oneoftheretainers(2.)hav^^--^^^^ 
, nA^ for a^almovemeirtinythe sleeve (14), for con 
sleeve (14) for a«al .T^^^ms.^hcor^'^. 
10 absorbing andtransmittmgforc^genetaieo 

. claim 1 wherein the ret^er (26) having an int^ 

, An airspring (10) in accordance ^cla^m l w 

^ rf»c*r52Ms comprised ofsupportnbs (34, 4U, , 
humper-contact surface (52) IS con p 

claim 2 wherdn the support ribs are substandally 
,5 3. An airspring (10) in accordant v^thclaam 2 wher 

radially extenc^g (42, 48). 

4 An airspitag (W) m accordance ™m 
,;^cally<lisposedribs(34,40.44). 

20 -u >i™l wherein the telainer(2S)l>a»i'«=""*^ 

b^^surfi^(5^) is '*^;„^„^««ndsin»««.i-pring sleeve 

^'^^-r "Tr:^ -t;^— » se^a^a^ *e 
25 difference between the two suriac 



dimenMon(b). 



30 



. • retainer (26) having an integral 

^.^.-contact ^ (32) ^ J J^^^tr^-aration dimension (b^ 
surface (52) to the axially imiermost surfece. and 

of the retainer hdght (H)- 

•vi- iwherdn the airspring (10) forther comprises a 
• nm in accordance with daim 1 wherem inc f 

:is»nc:)rrn::ee«a.ucen^----^-^^-'"'*'^ 
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8 



piston (28). 

A . ™ft d«m 1 Whereto the retainer (26) having an integral 
8. An airspring 00) in accordant wrth da^^ 

therangeof 1965 to3165 kg/cm (28,000 to 43,wu pa;, 
to 4220 kg/citf* (40,000 to 60,000 psi). 

thermoplastic, and short fiber reirforced thermoplasUc. 
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